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TIPPING DEVICE TO CONTROL THE TIPPING 
OF A BODY MOUNTED ON A VEHICLE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention concerns a new type of tipping device 

controlling the tipping of a body on the chassis which 
carries it. It deals, more particularly, although not ex 
clusively, with instances where the carrying chassis is a 
truck, trailer or semi-trailer. 

2. Description of the Prior Art 
Tipping devices mounted between the carrying chas 

sis of a truck and the lower part of a tipping body are 
known already, in particular French Pat. No. l 453 849. 
We know that such a device must ?rst satisfy the 

clearance space requirements. It has to be possible to 
mount it on an existing truck without the necessity of 
modifying the chassis. It has to ?t into a minimum 
amount of height, under the tray or ?oor of a standard 
tipping body or container. As the device rests on the 
chassis of the truck at one end and the under part of the 
tipping body at the other, neither of these standard units 
should need elaborate reinforcing due to too much 
force being used in its operation. Because of these con 
siderations, the one or more principal tipping thrustors 
occupy a position only slightly inclined towards the 
horizontal when the body rests horizontally on the 
truck. Because of this, the one or more principal thrust 
ors operate with a minimum amount of leverage at the 
start of the initial lift at the time when the effort re 
quired of the principal thrustor is at its maximum. It is, 
therefore, this particular moment of operation which is 
taken into consideration when calculating what the size 
of the principal thrustor should be, as well as the vari 
ous parts and joints which bear the load pressure ex 
erted. Consideration must be given to the weight and 
cost of these various elements. The advantage of reduc 
ing the thrust of the principal thrustor is easily under 
stood, this thrust being needed at the start of the cycle, 
i.e. the moment at which the body starts to lift. 

SUMMARY OF THE INVENTION 

The aim of this invention is to solve these problems, 
and create a tipping device which will reduce the maxi 
mum thrust required from the principal thrustors at the 
moment the body starts to lift. 
A tipping device in accordance with the invention is 

placed between a ?xed lower chassis and an upper tip 
ping tray, is articulated at the rear of the chassis, and 
includes at least one hydraulic thrustor and at least one 
triangular push rod. 
The thrustor is articulated at one end under the tip 

ping tray and at the other end at an apex of the triangu 
lar push rod. 
The triangular push rod is articulated at a second 

apex on an axle on the chassis, while a third apex is 
equipped with at least one roller which runs along the 
bottom of the tray to exert an elevating thrust. 

According to another embodiment of the invention, 
the thrustor is equipped, close to its lower extremity, 
with a transversal axle on which the ?rst apex, of the 
single or several triangular push rods are articulated. 
According to another embodiment of the invention 

the thrustor is connected, by a transversal bearing at 
one end of a tie rod, the other end being articulated on 
the ?rst apex of the triangular push rod. The transversal 
bearing rests on the chassis along which it moves during 

5 

2 
the operation. The movement may be on rollers or on a 
sliding block along slides in the chassis. 

It can be seen that in all cases the device operates at 
the initial moment of lift, i.e. from the rest position 
when the tray is resting on the chassis. During the initial 
rise, it operates as follows: 
The thrustor lifts the tray on which it is directly 

articulated at the upper extremity, and 
the lower extremity of the thrustor actuates the push 

rod so that the third summit of this push rod gives an 
added thrust to the rise. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The attached drawings, given as examples but in no 
way limiting, will help to better understand the teach 
ings of the invention. 
FIGS. 1 to 3 are a diagrammatic representation of the 

. invention which show the successive phases of opera 
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tion of a tipping device in accordance with the inven 
tion; and 
FIGS. 4 to 6 are similar views showing another em 

bodiment of the invention with a tie rod. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In FIGS. 1 to 3 we have shown a lower ?xed chassis 
1 with a tipping axle 2 at the rear on which a tilting tray 
3 is hinged. The chassis 1 may be that of a transport 
vehicle, the tray 3 forming the base of a tipping body. 
The tray 3 has an axle 5 on which the top of the rod 

6 of an elevating thrustor is hinged, the lower part of the 
cylinder 7 of which has lateral trunnions 8. 
The thrustor 6,7 is placed between two identical tri 

angular push rods 9 which are superposed in the projec 
tion of the lateral views of the drawings. Each of these 
two push rods 9 have three apices, i.e.: 

a ?rst apex articulated on the axle 8a of the thrustor 

6,7; 
a second apex articulated on an axle 10 equipped with 

a bracket 11 on the chassis 1; and 
a third apex which holds the axle 12 of a roller 13 

which runs against a thrust plate 14 on the inner surface 
of the tipping tray 3. 

Finally, the push rods 9 are linked by a cross bar 15 
above the cylinder 7 of the thrustor. A slight clearance 
is provided when the three axles 5, 10 and 8a are aligned 
on the same level. 
The invention operates as follows: 
In the rest position as shown in FIG. 1, the thrustor 

6,7 is only slightly horizontally inclined between the 
chassis l and the tray 3 which rests on it. The largest 
arm located between axles 10 and 12 of each push rod 9, 
lies horizontally towards the front of the chassis 1. 
When pressure is increased in the thrustor 6,7 to 

lengthen it, the roller 13 exerts a lift-off thrust 16 against 
the plate 14 which is directed from the bottom upwards, 
almost vertically. This lift-off thrust, therefore acts with 
maximum leverage along 16 in relation to the tipping 
axle 2. This allows a maximum reduction of the longitu 
dinal thrust 17 which is then developed by the thrustor 
6,7. 
The tray 3 is lifted by the push rod 9 lifting round its 

?xed axle 10 (arrow 18). This position in the center of 
the piston stroke is maintained during the rest of the 
movement when the push rod 9 remains immobile in 
relation to the thrustor 6,7 and follows its oscillations. 
During this sequence of movements, and until the posi 
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tion shown in FIG. 3 is reached, it is the rigid assembly 
6, 7, 9 which tilts around axle, which is ?xed—mean 
while, the roller 13 comes away from the plate 14 which 
continues to rise with the tray 3. 
The cross bar 15 prevents any unwanted tilting of the 

push rod 9 beyond the center position of the stroke, 
shown in FIG. 2, and any self induced tipping of the 
body. 

In the alternative preferred embodiment shown in 
FIGS. 4 to 6, the thrustor 6,7 no longer has lateral 
trunnions 8, but an axle 18a placed in a conventional 
manner to the bottom of the cylinder 7. This axle 18a is 
linked by two tie rods 19 situated on the thrustor 6,7 at 
the ?rst apex 8b of the triangular push rods 9. The ends 
of the axle 18a slide along longitudinal slides 24 incor 
porated in the chassis 1. The end of the slides 24 form a 
hooked tooth 20 which, when the tray 3 ceases to rise, 
as shown in FIGS. 5 and 6, hooks into the latch 21 
which protrudes under the cylinder 7 to which it is 
attached. 

In this embodiment, it is no longer necessary to link 
the two push rods 9 with a thrust cross bar 15. 

Operation is as follows: 
Pressure is applied to the thrustor 6,7 when the as 

sembly is in the rest position (FIG. 1), each tie rod 19 
exercises traction on the axle 1801 of the push rod 9 
which, as before, creates an upward thrust 16 under the 
plate. The tray 3 lifts from the chassis and starts to rise 
both because of the thrust 16 and also under the direct 
thrust 17 which the thrustor 6,7 exercises on the axle 5. 
During this lift, the axle 18a moves towards the rear 

between the two slides 24 until it reaches the position 
shown on FIG. 5 where the latch 21 hooks onto the 
tooth 20 of the slides. Now the three axles 10, 8a and 
18a are aligned on the same level, this corresponds to 
the center of the piston stroke. They remain in this 
position, as do the push rods 9 during the rest of the 
movement until the position in FIG. 6 is reached. Dur 
ing the whole of this last phase, the tilting of the tray 3 
occurs due to the single thrust 17 of the thrustor 6,7 
which, having pivoted upwards now has considerable 
leverage 22 in relation to the axle 2. 
The invention has, among others, the following ad 

vantages: 
All things being equal, this tipping device has a high 

angle of inclination 23; 
the efforts are multiplied at the lift-off from the chas 

sis (FIGS. 1 and 4) due to the vertical thrust being 
added to the oblique thrust; 

the kinematics described uses, not only the longitudi 
nal action 17 of the thrustor 6,7 but also its reaction, 
which working about the axis 8a produces the take-off 
thrust 16; 

the stress on the various parts and joints is reduced by 
an amount from 30 to 65% that of a prior art device at 
the take-off; . 

the effort 17 of the thrustor 6,7 remains almost con 
stant from FIGS. 1 through 3 and 4 through 6; 

this reduction of effort at take-off allows a piston with 
a smaller bore to be used; and 

if the push rods 9 are set on either side of the single 
central piston they will act as guides on each side of the 
cylinder 7 to prevent any transversal de?ection. 

It is obvious the thrustor 6,7 can be of any conven 
tional type, single or multiple expansion (as in FIGS. 3 
and 6). Guidance of the axle 18a in the slides 24 may be 
ensured by rollers or sliding blocks. 
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4 
The tipping device could be mounted the other way 

around from the way shown in the drawing. In other 
words, the axis of the second axle 10 would be ?xed on 
the upper tray 3 as well as the slides 24, whereas the 
thrust of the third axis 12 would be exercised on one of 
the plates 14 which are an integral part of the lower 
chassis 1. 
The tipping device could also be placed front to back, 

the thrustor 6,7 being towards the front and the push 
rods 9 at the rear of the vehicle. 
The same kinematics could be obtained with two 

lateral pistons and a single central push rod. 
We claim: 
1. A tipping device mounted to a chassis of a vehicle, 

comprising: 
a tipping tray; 
thrustor means having a ?rst and second end, said 

thrustor means being connected pivotally at said 
?rst end to one of said tipping tray and said chassis; 

means for actuating said thrustor means located adja 
cent said chassis of said vehicle; 

a ?rst bracket attached to the other of said tipping 
tray and said chassis; 

a ?rst push rod having a ?rst, a second and a third 
apex, said second end of said thrustor means being 
pivotally connected to said ?rst apex of said ?rst 
push rod; 

said ?rst bracket being pivotally connected to said 
second apex of said ?rst push rod; and 

a roller rotatably attached to said third apex of said 
?rst push rod for applying thrust from said ?rst 
push rod contactingly upon said one of said tipping 
tray and said chassis when said thrustor means is 
actuated; 

whereby when said tipping tray is lifted by said tip‘: 
ping device to a position where said roller disen 
gages contact with said one of said tipping tray and 
said chassis, said ?rst and second apices of said ?rst 
push rod are aligned with said ?rst end of said 
thrustor means. 

2. The tipping device of claim 1, further comprising a 
pivot between said chassis and said tipping tray, said 
pivot being spaced from said tipping device. 

3. The tipping device of claim 2, wherein said 
thrustor means is pivotally connected to said tipping 
tray; said bracket is attached to said chassis; and said 
application of thrust by said roller is in a direction 
toward said tipping tray. 

4. The tipping device of claim 3, further comprising a 
plate on said tipping tray for contacting said roller. 

5. The tipping device of claim 1, further comprising a 
second push rod having a ?rst, a second and a third 
apex, the other end of said thrustor means being pivot 
ally connected to said ?rst apex of said second push rod; 
and a second bracket attached to the other of said tip 
ping tray and said chassis, said second bracket being 
pivotally connected to said second apex of said second 
push rod, said ?rst and second brackets being located on 
opposite sides of said thrustor means, said roller being 
rotatably attached to said third apex of said ?rst and 
second push rods, said ?rst and second push rods being 
located on opposite sides of said thrustor means. 

6. The tipping device of claim 5, further comprising a 
cross bar connected to each of said ?rst and second 
push rods for preventing relative tilting therebetween. 

7. The tipping device of claim 6, further comprising a 
transversal axle received by said ?rst apices of said ?rst 
and second push rods and received by said second end 
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of said thrustor means for preventing any translational 
movement of said ?rst and second push rods relative to 
each other. 

8. The tipping device of claim 1, wherein said 
thrustor means comprises a ?rst and a second thrustor 
each having a ?rst and second end, said second thrustor 
being connected at said ?rst end to said one of said 
tipping tray and said chassis, said second thrustor being 
connected at said second end to said ?rst apex of said 
?rst push rod, said ?rst and second thrustors being 
located on opposite sides of said ?rst push rod. 

9. A tipping device mounted to a chassis of a vehicle, 
comprising: 

a tipping tray; 
thrustor means having a ?rst and second end, said 

thrustor means being connected pivotally at said 
?rst end to one of said tipping tray and said chassis; 

means for actuating said thrustor means located adja 
cent said chassis of said vehicle; 

a ?rst bracket attached to the other of said tipping 
tray and said chassis; 

a ?rst push rod having a ?rst, a second and a third 
apex; said ?rst bracket being pivotally connected to 
said second apex of said ?rst push rod; 

a ?rst tie rod having one end and an opposite end, 
said ?rst tie rod being pivotally connected at said 
one end thereof to said second end of said thrustor 
means, said opposite end of said ?rst tie rod being 
pivotally connected to said ?rst apex of said ?rst 
push rod; 

means mounted to said other of said tipping tray and 
said chassis for guiding translational movement of 
said ?rst tie rod in response to actuation of said 
thrustor means; and 

a roller rotatably attached to said third apex of said 
?rst push rod for applying thrust from said ?rst 
push rod contactingly upon one of said tipping tray 
and said chassis when said thrustor means is actu 
ated; 

whereby when said tipping tray is lifted by said tip 
ping device to a position where said roller disen 
gages contact with one of said tipping tray and said 
chassis, said ?rst and second apices of said ?rst 
push rod are aligned with said one end of said ?rst 
tie rod. 

10. The tipping device of claim 9, further comprising 
a pivot between said chassis and said tipping tray, said 
pivot being spaced from said tipping device. 

11. The tipping device of claim 10, wherein said 
thrustor means is pivotally connected to said tipping 
tray; said ?rst bracket is attached to said chassis; and 
said application of thrust by said roller is in a direction 
toward said tipping tray. 

12. The tipping device of claim 11, further compris 
ing a plate on said tipping tray for contacting said roller. 

13. The tipping device of claim 9, wherein said means 
for guiding translational movement of said ?rst tie rod is 
a transversal bearing. 

14. The tipping device of claim 13, wherein said 
transversal bearing comprises a pair of slides; and a 
block connected to said one end of said ?rst tie rod, said 
block being translatably guided between said pair of 
slides. ’ 

15. The tipping device of claim 14, further compris 
ing a hook attached to said block for selectively hook 
ing at least one slide of said pair of slides when said 
tipping tray is in a fully raised position. 

16. The tipping device of claim 9, further comprising 
a second push rod having a ?rst, a second and a third 
apex; 
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6 
a second bracket attached to the other of said tipping 

tray and said chassis, said second bracket being 
pivotally connected to said second apex of said 
second push rod, said ?rst and second brackets‘ 
being located on opposite sides of said thrustor 
means; said roller being rotatably attached to said 
third apex of said ?rst and second push rods; said 
?rst and second push rods being located on oppo~ 
site sides of said thrustor means; and 

a second tie rod having one end and an opposite end, 
said second tie rod being pivotally connected at 
said one end thereof to said second end of said 
thrustor means, said opposite end of said second tie 
rod being pivotally connected to said ?rst apex of 
said second push rod, said ?rst and second tie rods 
being located on opposite sides of said thrustor 
means. 

17. The tipping device of claim 16, further compris 
ing a cross bar connected to each of said ?rst and sec 
ond push rods for preventing relative tilting therebe 
tween. 

18. The tipping device of claim 9, wherein said 
thrustor means comprises a ?rst and a second thrustor 
each having a ?rst and second end, said second thrustor 
being connected pivotally at said ?rst end to said one of 
said tipping tray and said chassis, said second thrustor 
being pivotally connected to said second end of said 
?rst tie rod, said ?rst and second thrustors being located 
on opposite sides of said ?rst push rod. 

19. A tipping device mounted between a chassis of a 
vehicle and a tipping tray of said vehicle, comprising: 

thrustor means connected pivotally at one end to said 
tipping tray; 

means for actuating said thrustor means located adja 
cent said chassis of said vehicle; 

a ?rst bracket attached to said chassis; 
a second bracket attached to said chassis, said ?rst 

and second brackets being located on opposite 
sides of said thrustor means; 

a ?rst push rod having a ?rst, a second and a third 
apex, the other end of said thrustor means being 
pivotally connected to said ?rst apex of said ?rst 
push rod, said ?rst bracket being pivotally con 
nected to said second apex of said ?rst push rod; 

a second push rod having a ?rst, a second and a third 
apex, the other end of said thrustor means being 
pivotally connected to said ?rst apex of said second 
push rod, said second bracket being pivotally con 
nected to said second apex of said second push rod, 
said ?rst and second push rods being located on 
opposite sides of said thrustor means; 

a roller rotatably attached to said third apices of said 
?rst and second push rods for applying thrust from 
said ?rst and second push rods contactingly upon 
said tipping tray when said thrustor means is actu 
ated; 

a plate on said tipping tray for contacting said roller; 
a transversal axle received by said ?rst apices of said 

?rst and second push rods and received by said 
second end of said thrustor means for preventing 
translational movement by said push rods relative 
to each other; and 

a cross bar mounted to each of said ?rst and second 
push rods for preventing relative tilting therebe 
tween; 

whereby when said tipping tray is lifted by said lifting 
device to a position where said roller disengages 
contact with said tipping tray, said ?rst and second 
apices of said ?rst and second push rods are aligned 
with said ?rst end of said thrustor means. 

* * ‘I 1k * 
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